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EXECUTIVE  SUMMARY  

 

North American elk (Cervus canadensis) are the only species of the sub-family Cervinae 

found naturally in the New World.  Taxonomically related species that dominate Europe (red 

deer [Cervus elaphus]) and having sub-species in Asia, the elkôs persistence in the Western 

Hemisphere is a testament to its adaptability which allow it to survive in diverse habitats, in 

isolated populations, and to its ability to travel great distances to find needed resources.  Elk 

arrived in North America after crossing the Bering Strait land bridge some 120,000 years ago, 

much later than other New World deer (Capriolinae) (e.g. white-tailed deer [Odocoileus 

virginianus] and mule deer [Odocoileus hemionus]), but prior to the arrival of humans who also 

used this same land bridge.  Long before European settlers first arrived, evidence suggests a 

special connection existed between elk and native inhabitants ð they depended on elk for food, 

worshiped them as deities, honored them in rituals, and depicted them in early cave art and on 

family crests. 

In North America, subsistence hunting of elk has persisted for more than 16,000 years.  

Nearly all native cultures in North America hunted them, due in part to the wide distribution of 

this animal.  At the peak of its establishment in North America, the elkôs range stretched from 

the Pacific to the Atlantic Oceans, and from Canada in the north to Mexico in the south.  During 

the period of rapid human population growth of the late 1600s and early 1700s, elk populations 

began to decline, especially in the East.  The transition from subsistence hunting to market 

hunting created an unregulated, for-profit form of hunting that exploited elk populations for their 

meat and hides.  Due primarily to this over-exploitation, elk in the eastern U.S. became 

extirpated by 1880.  Elk in Virginia fared similarly ð the last native elk in Virginia was 

harvested several years prior to the start of the Civil War in 1855. 

Soon after the creation of Virginia Department of Game and Inland Fisheries (DGIF), 

restoration of elk within the Commonwealth became a priority.  In the early 1900s, elk were 

released in 15 counties across the state, eventually creating a population of about 300 individuals 

by 1922.  However, due to a number of factors (e.g., poor initial release site selection, poor 

habitat quality, poaching, over-harvest), the population withered and, by 1970, elk no longer 

were found in Virginia. 

In 1997, Kentuckyôs Department of Fish and Wildlife Resources initiated a 5-year plan 

with the intent to restore elk in the eastern 1/3 of the state; during this period, the agency released 

over 1,540 elk.  Given the proximity of this activity to Virginia, DGIF, in collaboration with 

Virginia Tech, conducted a study to assess the feasibility of restoring elk to the Commonwealth.  

This study, completed in 2000, examined both the biological and socioeconomic aspects of a 

restoration, with an intent to identify locations where successful population establishment and 

public support both would be high.  Although habitat suitable to meet the needs of elk did exist 

within the Commonwealth, the potential for human-elk conflict and concerns for disease 

introduction ultimately forestalled any attempts to begin re-establishment in Virginia over the 

next decade. 

However, by 2000 a number of elk had dispersed from Kentucky into adjacent Virginia 

counties, and attempts to capture and return them to Kentucky proved impractical.  In an attempt 

to prevent elk from becoming established in Virginia, DGIF allowed elk of either sex to be 

harvested during all deer hunting seasons beginning in 2001.  Despite these measures, several 

small herds of elk found refuge in Virginia near the Kentucky border.  With growing interest in 
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elk - and no disease detections a decade after Kentuckyôs first elk reintroduction- a new 

paradigm in elk management developed. 

A growing desire developed to receive some benefits associated with an elk herd 

becoming more evident in Virginia. By 2009, interest in elk prompted a new evaluation of 

southwest Virginia as a potential area for elk, and the DGIF Board directed the agency to 

develop an operational plan for the restoration of elk.  Consequently, in 2011 the hunting of elk 

was prohibited in Buchanan, Dickenson, and Wise Counties.  Starting in 2012 and continuing 

into 2014, DGIF released 75 elk within an Elk Restoration Area (ERA), comprised of three 

counties: Buchanan, Dickenson, and Wise, and imposed a prohibition on the harvest of any elk 

within said zone; however all elk releases were confined to reclaimed mined lands in Buchanan 

County only.  Outside the ERA, it was and still is legal to harvest an elk under a valid deer tag.  

Although DGIF subsequently advertised a proposal to significantly expand the area of protection 

afforded to elk, the proposal was withdrawn before it could be enacted. 

Since 2014, the elk population in Virginia has grown, and with this increase has come 

challenges and opportunities.  Given the controversy associated with elk restoration in Virginia, 

and an expressed recognition of need for having an elk management plan similar to those already 

adopted by DGIF for white-tailed deer, black bear (Ursus americanus), and wild turkey 

(Meleagris gallopavo), DGIF contracted Virginia Tech in 2016 to initiate a facilitated public 

involvement process leading to the development of the Virginia Elk Management Plan. 

This 10-year management plan lays out how DGIF intends to manage a sustainable 

population of elk for the benefit of all constituents of the Commonwealth.  The agency sought 

professional input and the shared wisdom of wildlife managers from other eastern states where 

elk recently have been established to help guide management.  However, the core of the plan 

reflects value choices expressed by a diverse array of stakeholders from across both public and 

private sectors who may be affected by or have interest in elk.  To accomplish this, a 17-member 

Stakeholder Advisory Committee (SAC) was convened to represent the interests of a cross 

section of stakeholders, including hunters, agricultural and livestock producers, homeowners, 

forest landowners, animal and ecological health interests, business and tourism industries, 

motorists, and local, state, and federal agencies.  The SAC was responsible for identifying the 

goals that should drive elk management in Virginia.  DGIF staff with technical expertise in 

matters related to elk management comprised an Elk Technical Committee, which was 

responsible for developing the objectives and strategies to attain the goals set forth by the SAC 

and to assure that management is consistent with sound biological foundations and with Virginia 

Code and regulations.  Additional public input obtained via a survey of stakeholders and through 

advertisement of the draft plan for broad public review has been incorporated to create the final 

plan.  Resource managers and researchers external to DGIF provided technical feedback on the 

draft plan.  The plan was presented to, and endorsed by, the DGIF Board of Directors on March 

21st, 2019. 

 

Following is a brief summary of the guiding principles and goals for elk management in Virginia 

over the next 10 years.  A complete and detailed presentation of objectives and strategies is 

available in the ñMission, Goals, Objectives and Strategiesò section of this plan. 
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OVERARCHING GUIDING PRINCIPLES FOR ELK MANAGEMENT  

 

1. Elk should be managed as a wild, free-roaming public resource that meets the needs, and 

interests of Virginians using methods that are: 

Å      innovative, 

Å      fiscally responsible, 

Å      flexible, 

Å      adaptive, 

Å      proactive, 

Å      transparent, 

Å      technically and scientifically sound, 

Å      more natural than artificial, 

Å      safe, 

Å      ethical, 

Å      humane, and 

Å      based on continuing public input and involvement. 

 

2. For the purposes of this plan, Buchanan, Dickenson, and Wise Counties are designated as 

the Elk Management Zone (EMZ) of Virginia and shall be referenced as such in all relevant 

documentation and regulations.  Outside the EMZ, no resident elk are recommended during 

the tenure of this plan. 

 

3. No more reintroductions of elk from outside Virginia are planned or recommended at this 

time. 

 

4. Any deviations from the goals or guiding principles specified in this plan will require public 

review and involvement of both an Elk Stakeholder Advisory Committee (SAC) as well as 

technical guidance from the Elk Technical Committee (ETC). 

GOAL STATEMEN TS: 

Goal statements, as presented in this plan, purposefully align with the agencyôs recently 

revised mission and vision statements.  Goals for elk encompass many of the same broad values 

associated with all wildlife, as expressed in the agencyôs mission and vision, but provide 

additional detail as to how and when each goal is to be attained. 

 

CONSERVE GOAL 1: Manage elk in a manner that maintains a healthy and viable population 

within the EMZ. (pg. 91 ï 94) 

 

 Objectives, with associated strategies, direct DGIF to: 

¶ determine what constitutes a minimum viable elk population and the requisite 

habitat needs of such a population; 

¶ assure that a minimum viable elk population exists within the Elk Management 

Zone, unless an official response to a mitigating circumstance (e.g., disease 

outbreak) warrants reducing the population below the defined minimum 

threshold. 
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CONSERVE GOAL 2: Manage local elk populations in ways that balance: 

ǒ the current desires and expectations of Virginiaôs geographically and culturally diverse 

human populations regarding both the costs and benefits related to elk, 
ǒ the integrity and needs of a biologically diverse and sustainable ecosystem, and 
ǒ anticipated future ecological needs and societal demands. (pg. 95 ï 100) 

 

Guiding Principles for Conserve Goal 2: 

ω Recreational hunting is the preferred management approach to managing elk 

populations. 

ω No more reintroductions of elk from outside Virginia or expansion of the EMZ 

boundaries are planned or recommended at this time. 

ω Growth of the elk population within the EMZ should occur primarily through 

natural reproduction and dispersal. 

 

Objectives, with associated strategies, direct DGIF to: 

¶ minimize negative impacts inflicted by elk on ecosystem functioning that 

adversely affect the maintenance of a biologically diverse and native ecosystem; 

¶ reexamine and, where necessary, adjust elk population management approaches to 

meet Cultural Carrying Capacity (CCC); 

¶ maintain or increase the number of hunters sufficient to accomplish stated elk 

population management objectives via retention, recruitment, or reactivation. 

 

CONSERVE GOAL 3: Consistent with the attainment of the planôs conserve, protect, and connect 
goals, manage elk in ways that provide balanced benefits and enjoyment derived from elk-

related activities via publicly accessible recreation opportunities for all wishing to pursue 

them. (pg. 100 ï 106) 

 

 Objectives, with associated strategies, direct DGIF to: 

¶ strategically increase access to the elk resource for participants in elk-related 

activities; 

¶ increase participation, as measured using metrics of participant visitation, in non-

hunting recreational opportunities associated with elk within the Elk Management 

Zone and, when opportunities become available, for hunting; 

¶ improve satisfaction of hunting and non-hunting-based elk recreationists; 

¶ define, and where necessary modify, how recreational elk hunting will take place 

to meet hunter satisfaction and population goals throughout Virginia; 

¶ improve adoption and sustainability of recreational elk hunting behaviors that 

embody fair chase and ethical harvest. 

 

CONNECT GOAL 1: Consistent with the planôs other goals, improve understanding and knowledge 
of the options, tools, and strategies available to manage elk while promoting awareness of elk, 

their role in the ecosystem, and their conservation. (pg. 107 ï 109) 

 

 Objectives, with associated strategies, direct DGIF to: 
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¶ increase the publicôs knowledge about and understanding of elk management, elk 
life history and behavior, and their role in the ecosystem. 

 

PROTECT GOAL 1: Minimize and mitigate local and regional human-elk conflicts.  Promote a 

shared public-agency responsibility for managing conflicts, consistent with the attainment of 

other stated goals.  Hunting is the preferred damage management approach, wherever feasible 

and safe to do so. (pg. 109 ï 114) 

 

 Objectives, with associated strategies, direct DGIF to: 

¶ minimize as much as possible the risk of elk-related disease outbreaks that may 

threaten humans or domestic animals; 

¶ ameliorate and/or mitigate elk damage to agricultural operations, residential 

properties, industries, and private landowners as measured by calls for assistance 

from, and damage response services provided to, the affected parties; 

¶ minimize elk-vehicle collisions, as measured by aggregated police and insurance 

company incidence reports; 

¶ minimize injuries associated with elk-related recreation, as reflected in a 

reduction of the number of physical encounters and injuries reported. 
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INTRODUCTION  

 

 North American elk are returning to the eastern United States landscape and, in the 

process, are drawing public attention due to the opportunities and challenges they present, 

whether perceived or real.  Until their extirpation from the East during the 1800s, elk were a 

prominent component of the native eastern forest landscape.  Poor management (e.g., excessive 

harvest) and changes to habitat associated with human population expansion drove elk to 

regional extinction.  However, recent elk restoration programs in several states in the 

Cumberland Plateau have returned this species to the ecosystem.  In partnership with the Rocky 

Mountain Elk Foundation (RMEF), Kentucky Department of Fish and Wildlife Resources, and 

the US Department of Agriculture, the Virginia Department of Game and Inland Fisheries 

(DGIF) re-established a herd of elk to Buchanan County, Virginia.  The released elk, as well as 

individuals that dispersed naturally from Kentucky and Tennessee, are located primarily in 
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Virginia counties that immediately border Kentucky and now represent the core of a sustainable 

population.  Because of their renewed presence, and the associated management challenges they 

bring, an elk management plan is needed to provide guidance on how best to attain desired 

benefits while properly addressing negative consequences associated with elk. 

The DGIF, under the direction of a Governor-appointed Board of Directors, is charged 

specifically by the General Assembly to manage the stateôs wildlife resources, as expressed 

through legal mandates embodied in the Code of Virginia.  In response to these mandates, the 

agencyôs prominent activities involve management of wildlife species (§29.1-103), public 

education (§29.1-109), law enforcement (§29.1-109), and establishment of regulations (§29.1-

501). 

To clarify the role and responsibilities of DGIF in managing Virginiaôs wildlife, the 

Board of Directors recently adopted a revised mission:  

 

ω Conserve and manage wildlife populations and habitat for the benefit of present and 

future generations. 
 

ω Connect people to Virginiaôs outdoors through boating, education, fishing, hunting, 

trapping, wildlife viewing, and other wildlife-related activities. 
 

ω Protect people and property by promoting safe outdoor experiences and managing 

human-wildlife conflicts. 

 

WHAT THE VIRGINIA ELK MANAGEMENT PLAN  IS 

 

The Virginia Elk Management Plan is the first comprehensive document that describes 

the history, general biology, and current status of elk in Virginia.  Through its presentation of 

broad goals and specific objectives, the plan also establishes the future directions or emphases 

DGIF intends to take in its management of the elk herd in southwest Virginia (counties of Bland, 

Buchanan, Dickenson, Lee, Russell, Scott, Smyth, Tazewell, Washington, and Wise [SWVA]) 

over the next decade.  Al though this plan focuses primarily on SWVA, its scope provides 

necessary management guidance for all areas in the commonwealth beyond the SWVA region 

for the next 10-year period. 

A clear presentation of goals and objectives for elk ensures that Board members, DGIF 

staff and administration, and interested stakeholders all have a consistent understanding of what 

management actions are needed, how and when they will be accomplished, and why such 

management actions are necessary.  However, the purpose of this plan is to provide strategic 

guidance for the management of elk rather than to establish specific and detailed directions ð it 

is not, and never was intended to be, an operational plan.  Although this plan has similarities to 

other management plans adopted and implemented by DGIF (e.g., for deer, black bear, wild 

turkey), it differs significantly from those plans in that it addresses issues relating to management 

of a completely extirpated species currently being restored, and reflects a framework consistent 

with the agencyôs new mission and vision statements. 

 

HOW THE PLAN WAS DEVELOPED 
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In accordance with the Public Trust Doctrine, wildlife resources in each state are held in 

public trust and managed for residents by the stateôs designated wildlife agency.  In Virginia, like 

most other states, DGIF follows the North American Model of Wildlife Conservation (Organ et 

al. 2012) to assure that fish and wildlife populations are available to all citizens and are managed 

sustainably in keeping with sound science, the expressed value choices of stakeholders, and for 

non-commercial purposes.  To assist the agency in ensuring that this plan purposefully 

incorporates public input as a means to identify what those value choices may be, DGIF 

collaborated with the Department of Fish and Wildlife Conservation at Virginia Polytechnic 

Institute and State University to conduct, on the agencies behalf, a facilitated public involvement 

process leading to development of a draft plan.  The team from the Department of Fish and 

Wildlife Conservation provided guidance and administrative support for the planning process, 

organized and facilitated all planning meetings, and assisted with administrative and logistical 

support (e.g., creating and maintaining an informational website, drafting meeting minutes, 

facilitating inter-group communication, disseminating mailings, final editing of the draft plan). 

Although the focus of discussion during plan development largely was constrained to 

considering opportunities and challenges that exist within geographic areas of the 

Commonwealth that currently support or have the potential to support elk, this plan is designed 

to be implemented as a 10-year statewide management plan.  Early in the process, DGIF decided 

to center attention primarily on the area where elk currently exist and where elk potentially might 

disperse during the planôs tenure (Figure 1).  As such, most interaction with the public centered 

on 10 SWVA counties (Figure 1).  The public involvement process consisted of multiple 

opportunities for individuals with interest in elk to offer input for consideration.  Initially, a 

series of 10 focus group discussion sessions was conducted during May and June of 2016 with 

invited representatives of affected stakeholder groups within the 10-county region. Of the 230 

invitees, 74 participated, identifying and describing a suite of opportunities and challenges 

perceived to exist with elk.  These perceptions and comments provided useful information that 

helped properly frame the issues and associated values that would form the basis of later 

deliberations in the planning process.  During the summer of 2017, a telephone survey (Hurst 

and Parkhurst 2018a) of approximately 3,200 individuals (of which about 2,600 individuals from 

within the 10-county region and another 618 individuals from outside the region responded) 

provided additional public input on perceptions and expectations related to elk in Virginia.   
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Figure 1.  Area of focus in developing Virginiaôs Elk Management Plan are shaded light green and gray. 

Counties outlined in red identify those that comprise the Elk Restoration Area, where the hunting of elk 

currently is prohibited.  Colored areas in adjoining states signify counties where elk have been restored 

(pink, blue, and purple) or where restoration is proposed and ongoing (yellow). 

 

A critical component of the planning process was the creation of a Stakeholder Advisory 

Committee (SAC), a group of 17 representatives from key stakeholder groups, with the 

possibility of being affected by elk, from across the Commonwealth, but with an emphasis on 

entities within SWVA (Appendix A).  Individuals selected to participate on the SAC included 

representatives for hunters, agricultural commodity and livestock producers, homeowners, forest 

landowners, animal and ecological health interests, business and tourism industries, motorists, 

and local, state, and federal agencies.  The charge given to this panel was to develop the broad 

management goals that would guide elk management in Virginia for the next decade while 

reflecting the value choices important to stakeholders.  The SAC met periodically between 

October 2016 and March 2018 to develop the plan.  

Another key element to the planning process was the involvement of an Elk Technical 

Committee (ETC), composed of DGIF biologists and staff members with expertise related to elk 

management (Appendix B).  The ETC had several specific charges: 

¶ provide, as needed, scientific information and technical feedback to the SAC during that 

panelôs deliberations; 

¶ develop the historical and technical background information on elk biology and 

management in Virginia upon which this plan is built (as presented in subsequent 

chapters in this document); 

Tazewell    Bland 
Russell  

         Smyth 
Lee Scott       Washington 
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¶ develop the specific management objectives and potential strategies to achieve the goals 

set forth by the SAC while reflecting the value choices expressed by the public; and  

¶ assist in the writing of the draft final plan. 

To provide additional technical guidance and insight to the ETC, a survey (Hurst and 

Parkhurst 2018b) was conducted of Elk Project Leaders and biologists from 12 other eastern 

states where elk have been restored or where restoration was considered, but not conducted.  

Responses from 35 biologists described their perspectives on challenges that were anticipated, 

actually encountered, or never materialized, as well as opportunities that came to fruition versus 

those that were expected but never emerged following their Stateôs elk restoration.  The 

comments of professionals conveyed a ñreal worldò perspective that proved valuable to the ETC 

in its deliberations, with specific reference to the timing of when management outcomes could be 

expected. 

Public review and comment on a draft Elk Management Plan occurred during the month 

of September 2018.  To maximize public input, information instructing the public of the need for 

feedback was made available via news releases in and media interviews with large market and 

local newspapers, articles in the DGIF Outdoor Report, and information posted on the DGIF web 

site.  At the close of the public comment period, 218 individuals submitted 202 unique comments 

via the DGIF web site, at the 3 public meetings held to discuss the plan, and via e-mail, or 

written correspondences.  The SAC and ETC reviewed all comments and made revisions to the 

draft plan deemed appropriate based on the public feedback.  A summary of the comments 

received, and actions taken in response, are provided in Appendix E.  The Virginia Elk 

Management Plan 2019ï2028 was presented to, and endorsed by, the DGIF Board of Directors 

on March 21st, 2019. 

 

PLAN FORMAT  

 

The Virginia Elk Management Plan 2019ï2028 includes sections on the history of elk in 

Virginia, biology and ecology of elk, and program status (supply and demand) of elk in Virginia. 

Within the context of the DGIF mission statement, 5 management goals are presented to address 

the conservation of elk, connecting people with elk, and working with the public to protect them 

and their property from elk related damages.  Specific objectives have been established for each 

goal to help guide attainment, and numerous preferred strategies suggest how each objective 

should be achieved.   

 

PLAN FLEXIBILITY  

 

This plan, as written, provides latitude to DGIF to adapt its management approaches as 

necessary to address specific social, environmental, technical or administrative need changes 

over the 10-year planning period, but any such changes will remain consistent with the planôs 

expressed goals.  As the elk population continues to grow and potentially expands to other areas 

within Virginia, unanticipated management challenges or opportunities may arise that require 

unique responses not currently portrayed in the plan.  Because goals represent the value choices 

the public has defined for this plan, it is unlikely that these broad guidance statements would 
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change within the tenure of the plan; in fact, goals, as presented in any previous management 

plans adopted by the agency, never have been modified during the effective period of those 

plans.  Should a change in a defined goal be deemed necessary, the agency will  initiate a new 

public involvement process to review the implications of the change and to re-examine the public 

value choices associated with the goal revision.  In contrast, in other wildlife plans objectives or, 

more commonly, strategies have been amended to respond to changing circumstances.  Although 

those involved in the planning effort have tried to anticipate such events and provide appropriate 

guidance, implementation of some suggested strategies may not occur, whereas, in particular 

situations, use of other strategies may be necessary to achieve the desired outcome.  Prior to 

making any changes to an objective or set of strategies, as presented in this plan, DGIF will 

submit said modifications to the ETC and SAC for review and endorsement, but not initiate a 

larger public solicitation for comment.  A summary of any changes adopted will be provided on 

the agency website and as an addendum to the plan. 

 

ACKNOWLEDGEMENTS  

 

 If a plan of this type is to be successful, it must represent the values and interests of 

Virginians and provide opportunity for direct public involvement in its development.  Members 

of the SAC (Appendix A) volunteered many hours of their personal time, engaged in meaningful 

discussions, and provided a strong voice for DGIF constituents for whom they served as 

representatives.  In addition, many citizens throughout the state participated in group discussions, 

answered surveys regarding their opinions and feelings, and reviewed and provided feedback on 

the draft.  We genuinely thank everyone who participated in this process. 

 We would like to acknowledge the efforts of the Virginia Tech facilitation team, Dr. Jim 

Parkhurst and Zach Hurst, for their guidance of the public involvement process, meeting 

moderation, survey design and implementation, and assistance in drafting the final plan 

document.  We thank members of the ETC who created the technical aspects of the plan and 

whose review of the final draft improved its final form.  We also greatly appreciate the assistance 

provided by our colleagues from throughout the eastern U.S. whose combined decades of 

experience provided us valuable advice and technical insight that helped produce the best 

management plan possible. 

 

ELK  HISTORY  IN  VIRGINIA  

PLEISTOCENE TO  PRE-COLONIAL  

 

All deer species (cervids) evolved from a common ancestor somewhere in central Asia 

(Baker 1984).  Cervids inhabiting North America today arose from two movements of animals 

from Asia to what now is Alaska via the Bering Strait Land Bridge.  The first influx involved 

deer originating from Asia that eventually evolved into what are known today as white-tailed 

deer (Odocoileus virginianus), mule deer (Odocoileus hemionus), and other South American 

species.  Approximately 120,000 years ago, a second wave brought members of the genus 

Cervus from Asia and Europe to North America, from which the elk or Wapiti (Cervus 
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canadensis) arose.  Much of the original elk lineage still resides in China and Asia, where it 

diverged genetically and geographically from the red deer (Cervus elaphus), which dominated 

eastern Asia and Europe (Figure 2). 

 

 

 

Figure 2.  Route of ancestral colonization and current consensus of pre-Colonial (c.a. 1400) distribution of 

North American elk (Cervus canadensis) and red deer (Cervus elaphus).  This map does not depict presence 

of intentional introductions outside the native ranges (from Toweill and Thomas 2002).  

 

Prior to European colonization of North America, an estimated 10 million elk roamed the 

continent, including much of Virginia (Figure 2).  Given their ability to adapt to a wide diversity 

of habitats, the number and distribution of elk surpassed those of white-tailed deer at that time.  

Elk populations appeared to be limited only by an inability to find sufficient cover for 

thermoregulation or quality forage.   

Historically, taxonomists described 6 subspecies of elk in North America, Rocky 

Mountain, Tule, Roosevelt, Manitoban and two which are considered to be extinct (the Eastern 

elk and the Merriamôs elk).  Others taxonomically placed elk together with the red deer.  Today, 

scientists distinguish elk as a separate species from red deer and, based on genetics, recognize 

fewer subspecies.  The number of specimens used to distinguish sub-speciation in elk are too few 

to provide a rigorous distinction of possible subspecies (Meredith et al. 2007, Wilson and 

Mittermeier 2011, Brook et al. 2016). 

Prior to the early 1600s, Native Americans hunted elk for their meat and hides.  They also 

fashioned the bones, teeth, antlers, internal organs, hooves, fat, and brain of elk into cookware, 

clothing, shelter, toys, tools, weapons, currency, or ornaments, or used them in religious 

activities.  
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1600ï1900 

 

Bison, deer, and elk were all abundant in Virginia when the first Europeans arrived at 

Jamestown.  Although elk inhabited nearly all areas of the state west of the ñfall line,ò they were 

most abundant west of the Blue Ridge Mountains (Figure 3).  Concurrent with the rapid growth 

of Virginiaôs human population (Figure 4), populations of game animals, including elk, declined 

as a result of subsistence and market hunting for meat and hides, which eventually led to their 

extirpation east of the 100° Meridian (McCabe 2002).  Colonel G. Tuley shot the last known 

native elk in Virginia (in Clarke County) in 1855 and placed the animal on display in the U.S. 

National Museum (OôGara and Dundas 2002).  Trails created and maintained over time by elk 

still were evident years after their extirpation.  The names of many locations and geographical 

features throughout the East and here in Virginia are testament to the historical presence of, and 

importance afforded to, elk in the region (e.g., Elk Garden in Russell County). 

 

 

 
Figure 3. Display of the pre-colonial range of native elk (Cervus canadensis) in Virginiaôs different 

ecoregions (colored areas). 

1900ï1996 

 

At the turn of the century, attitudes and values associated with wildlife began to change.  

Congress effectively ended market hunting with the passage of the Lacey Act in 1900, which 
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established regulations on the harvest and transport of wildlife.  A growing conservation 

movement led to the establishment of agencies at both the state and national level tasked with 

protecting natural resources.  At the same time, private organizations and foundations began to 

promote adoption of values and a conservation ethic associated with hunting and fishing that 

encouraged fair-chase and discouraged waste (many of which became guiding principles of the 

North American Model of Wildlife Conservation).  In Virginia, the DGIF was established by 

General Assembly in 1916 and became the agency with primary responsibility for management 

of the stateôs wildlife resources. 

 

 

 
Figure 4.  Estimated human population of Virginia (including Native Americans and all known 

immigrants), by year, from initial landing of European settlers at Jamestown in 1620 until the 1780 census 

(U.S. Census Bureau 1960).    

  

One of first activities initiated and authorized by DGIF was the importation of elk from 

Yellowstone National Park (Baldwin and Patton 1938).  However, according to Gwynn (1977), 

private citizens already had released a small number of elk in Virginia by 1913, but little 

information exists about the number or location of these early releases.  Beginning in 1917, 140-

150 elk transported from Yellowstone were released in Virginia (Figure 5); at least 25 of these 

animals died in transit.  Elk initially were released in 9 counties west of the Blue Ridge and in 2 

counties in eastern Virginia (Wood 1943).  Then, in 1922, DGIF released an additional 43 

translocated elk, split between sites in Botetourt (6) and Giles (37) Counties (Table 1; Wood 
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1943).  Typically, elk were released in groups of 6-8 immediately after transit or after a short 

period of confinement (Baldwin and Patton 1938).  Because biologists knew little about the 

habitat requirements of elk, restoration often was unsuccessful as the sites selected for release 

did not provide suitable habitat (Wood 1943).  An example of poor site selection was the 

placement of elk outside their historic range in the sand dunes of Cape Henry in Princess Anne 

County (now Virginia Beach; Figure 5).  Given the lack of suitable habitat, elk released there 

immediately depredated truck crops, compelling authorities to destroy the small herd (Wood 

1943). 

 

 
Figure 5.  Locations where Elk were restored to Virginia.  None of the Rocky Mountain Elk obtained from 

Yellowstone National Park, either by private citizens (from 1913) or the Virginia Department of Game and 

Inland Fisheries (between 1916 and 1935) survived beyond 1970.  

 

As early as 1918, questions began to arise about the wisdom of re-establishing elk, 

primarily because of agricultural complaints (Gwynn 1977).  By 1922, the stateôs elk herd had 

more than doubled (OôGara and Dundas 2002).  At that time, game wardens reported herd sizes, 

by county, as follows: Bland - 50, Craig - 30, Giles - 70, Roanoke - 40, Russell - 30, Washington 

- 40, Warren - 30, and, in the mountains of Pulaski and Montgomery - ñseveralò (Wood 1943).  

A 15-day bull elk season opened in 1922, as much to address conflicts as to provide sport 

(Baldwin and Patton 1938).  However, by 1926, only two elk herds remained in Virginia, both of 

which were located west of the Blue Ridge Mountains: one in the mountains of Giles and Bland 

Counties west of Pearisburg and one along the Blue Ridge of Botetourt County near the town of 

Buchanan (Wood 1943).  Short elk seasons (of 2-15 days each) intermittently arose from 1922-

1960, hunting activity peaked in 1958 with 1,500 hunters participating (Table 2; Gwynn 1977).  
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Discussions about supplemental feeding these small herds grew as popularity of hunting 

increased, despite the small number of elk harvested (Baldwin and Patton 1938, Wood 1943).  In 

response, the U.S. Park Service and U.S. Biological Survey (now the U.S. Fish and Wildlife 

Service) transported 56 additional elk from Yellowstone in 1935, six of which died in transit 

(McKenna 1962).  Annual elk harvests thereafter ranged between 0 and 70 animals, with tallies 

in many seasons reaching only single-digits (Table 2; Gwynn 1977).  Virginia was the only 

eastern state that had a regulated elk hunt during this period, until New Hampshire offered a hunt 

in 1941 (Wood 1943).  The last official recreational hunting season for elk in Virginia occurred 

in 1960 in 4 counties: Giles, Bland, Botetourt, and Bedford (OôGara and Dundas 2002). 

 

Table 1.  Year, county, specific release location, and number of elk released in Virginia from Yellowstone 

National Park, either by private citizens (in 1913) or by the Virginia Department of Game and Inland 

Fisheries (from 1917 to 1935). 

Year County Release Location Number 

1913 

Augusta Unknown 20 

Bath Unknown 25 

Rockbridge Unknown 60 

Rockingham Unknown 20 

1917 

Botetourt Arcadia 25 

Cumberland Near Centerville 15-20 

Giles Mountain Lake and Sugar Run 16 (8 each) 

Montgomery Brush Mountain 7 

Princess Anne Cape Henry 17 

Pulaski Max Mountain Unknown 

Roanoke Fort Lewis Mountain 8 

Russell Unknown Unknown 

Warren Front Royal Unknown 

Washington Near Abingdon 25 

1922 Botetourt and Giles Unknown 43 (6 and 37, respectively)  

1935 Botetourt and Giles Unknown 50 (5 and 45, respectively) 

  

  

THE GILES-BLAND HERD 

From the initial 1917 translocation, 8 elk initially were placed in the Giles-Bland area and 

kept in enclosures from February until later that spring before being released (Wood 1943).  

From the 1922 shipment, fewer than 20 of the 37 elk placed in Giles survived due to natural or 

human-caused mortality.  After the 1935 release, farmers who resented having more elk occupy 

their land participated in a period of unlawful killings.  Once these elk retreated to more remote 

areas, the killing ceased (Wood 1943). 

The 39,000-acre Giles-Bland elk range, a remote area encompassing the Dismal, Mill, 

and Nobusiness Creek drainages, had been left relatively unscathed by timbering, but the forests 

were burned regularly to manage the underbrush (Wood 1943).  Elk regularly occupied small 

remnant glades created by early settlers and farmers, sites where producers had placed salt for 

cattle, old mined areas, high elevation pastures and fields, bog and pond edges, and burned-over 

tracts.  Winter and summer ranges were similar, except that elk often moved higher on the ridges 
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and occupied northern slopes more frequently in summer.  Although elk occasionally foraged in 

agricultural fields located on these higher slopes, they rarely descended into the more heavily 

farmed valleys.  High elevation fields were an important component of the elk range, presumably 

because grazing areas were adjacent to thick forest cover (Wood 1943). 

Biologists of that time considered the Giles-Bland elk herd a successful anomaly, given 

the large number of failed restoration attempts elsewhere in the East (Wood 1943).  However, 

despite that optimism, this herd displayed <10% annual growth over the period from 1917-1941, 

a rate lower than that observed in the West and Midwest.  Hunting, both legal and illegal, 

appeared to be limiting population growth and expansion.  Marginal habitat quality and small 

range size caused elk to emigrate from the area, another significant limiting factor to population 

growth (Wood 1943).  Wood (1943) estimated that 75 elk occupied the Giles-Bland range (50 

cows, 15 bulls, 15 calves) in the early 1940s; the herd grew to approximately 125 elk by the late 

1950s (Virginia Game Commission 1958).  Gwynn (1977) reported the last elk sighting in this 

area occurred in August 1970. 

 

Table 2.  Hunting season length (days), estimated number of participating hunters, and number of elk 

harvested primarily from the Bland-Giles herd in Virginia between 1922 and 1960.  All elk in this 

population derive from animals obtained from Yellowstone National Park and released after 1917.  Data 

for 1922-1925 include 9 counties where elk were found, whereas, after 1926, data are restricted only to the 

Bland-Giles Range.  Estimates of total harvest do not include poached elk or elk harvested for crop damage. 

Year 
Length 

(days) 

Estimated # of 

Hunters 
Total Harvest 

1922-29 15 Unknown 

~34 (all years 1922 - 

1933 combined) 

1930 3 Unknown 

1931 3 Unknown 

1932 3 Unknown 

1933 3 Unknown 

1934 3 Unknown 2 

1935 3 Unknown 2 

1936 3 350 - 425 2 

1937 3 350 - 425 4 

1938 3 350 - 425 2 

1939 3 350 - 425 7 

1940 3 350 - 425 5 

1941 3 350 - 425 4 

1942 3 350 - 425 7 

1943 4 Unknown 46 - 70 

1944-45 3 Unknown ? 

1946-55 0 Closed Season 0 

1956 6 Unknown 0 

1957 0 Closed Season 0 

1958 2 1000-1500 12 

1959 3 1000-1500 5 

1960 3 Unknown 3 
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THE BOTETOURT-BEDFORD HERD 

In 1917, 25 elk obtained from Yellowstone National Park were placed in an enclosure 

within North Creek Valley, approximately 6 miles north of the Peaks of Otter near Arcadia 

(Parker 1970).  Elk originally were to be held over-winter until spring; however, because an elk 

died while in captivity, the 22 animals remaining in the pen were released prematurely.  

Following that release, low ridges within the Bryant Fork and Fork Mountain sections of the 

Blue Ridge Mountains became the core range of the herd.  Agricultural lands in the immediate 

surrounding valleys incurred damage from elk soon thereafter.  Construction of the Blue Ridge 

Parkway and establishment of Shenandoah National Park created a sanctuary that allowed elk to 

shift their range south during the 1940s toward the Peaks of Otter.  The herd reached a maximum 

population size of about 100 elk during the mid-1940s (Parker 1970), but a persistent decline 

soon began.  A 1964 census revealed only 39 elk (Halladay 1964, in Gwynn 1977).  By the 

winter of 1969-70, 14 elk remained on the Peaks of Otter range and, by summer 1970, all elk had 

disappeared (Parker 1970, Gwynn 1977).  Disease, unsustainable levels of harvest, purposeful 

removal of crop-depredating elk, and isolation on small, unsuitable patches of habitat all 

contributed to the herdôs demise (Gwynn 1977, McClafferty 2000).  Although some people 

believed that meningeal brain worm (Parelaphostrongylus tenuis), an infectious parasite hosted 

by white-tailed deer that often is fatal to elk, partially was responsible for the decline of elk herds 

in Virginia and other states (Gwynn 1977), others believed it was not a limiting factor in most 

populations (Wathen et al. 1997, Larkin et al. 2003).  Brain worm infections certainly 

contributed to some mortality in elk, but the ultimate causes of the decline and eventual reason 

for elkôs second extirpation were the lack of quality habitat and implications of human-elk 

conflicts. 

As elk numbers were declining, extraction of mineral resources along the Cumberland 

Plateau during the late 1900s increased dramatically.  Extraction of coal and other resources, 

followed by mandated land reclamation, substantially altered the Plateauôs landscape and, in the 

process, created an ecological type that would be ideal for grazing species like elk, which require 

large areas of open grasslands adjacent to or interspersed with forest. 

 

1997ï2009 
 

Over a 5-year period (1997ï2002), the Kentucky Department of Fish and Wildlife 

Resources (KDFWR) released 1,541 elk onto 8 reclaimed mine sites located within a 16-county 

restoration area in easternmost Kentucky (Figures 1, 6).  Given the close proximity of recently 

restored populations of elk to Virginiaôs western border (see Figure 1) and the expressed concern 

about property damage, impacts to agriculture, and the potential for introducing disease, DGIF 

initiated actions to prevent the establishment of elk populations in Virginia.  Although elk 

already were present in northcentral Tennessee, concern was especially high given the size and 

scope of activities in Kentucky.  As anticipated, some of Kentuckyôs elk began dispersing into 

SWVA.  With assistance from KDFWR biologists, DGIF initially attempted to capture any elk 

that immigrated and return them back to Kentucky, but this proved to be both difficult and 

costly.  To help suppress elk establishment, DGIF began to allow the harvest of elk during the 
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regulated deer season, so long as harvest was in accordance with existing deer hunting 

regulations.  Then, in 2001, the Board of Game and Inland Fisheries (the Board) liberalized 

hunting regulations to allow the take of either-sex elk during any open deer season throughout 

the state.  Elk harvests varied by county and sex annually through 2011, reaching a high of 10 

animals statewide in 2003 (Table 3).   

 

 
 

Figure 6.  Depiction of the elk restoration area and location of release sites used in the restoration of elk in 

Kentucky from 1997ï2002 (map obtained from the Kentucky Elk Management Plan [KDFWR 2015]).   

 

The DGIFôs initial attempts to keep Kentucky elk from becoming established in Virginia 

resulted in some stakeholders voicing dissatisfaction with that policy and instead expressing a 

strong interest in restoring elk.  In response to growing demands to follow Kentuckyôs lead, 

DGIF collaborated with Virginia Polytechnic Institute and State University (VT) to conduct a 

statewide elk restoration feasibility study, funded in part by the Rocky Mountain Elk Foundation, 

to evaluate habitat suitability, social acceptability, costs, and benefits of establishing elk in 

Virginia (McClafferty 2000).  This study identified 3 regions within the Commonwealth that 

demonstrated potential biological suitability, based on habitat and land use qualities (Figure 7).  

Portions of SWVA appeared to provide suitable biological habitat (rated as medium), but social 

considerations within the region raised concern, especially the potential for elk-human conflicts 

(McClafferty 2000).  Although the review identified potential benefits to the region from elk-

related tourism, the lack of significant public land and restrictions on recreational access were 

likely to impose major limitations on attaining desired benefits associated with restoration of elk 

in SWVA (McClafferty 2000). 

  



27 
 

 

Table 3. Harvest of elk, recorded by sex, from 10 counties in southwest Virginia from 2000 to 2011. 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

COUNTY M F M F M F M F M F M F M F M F M F M F M F M F 

BLAND                        1  

BUCHANAN 1    1           1         

DICKENSON                         

LEE                      1   

RUSSELL    1 1 1       1            

SCOTT      3                   

SMYTH                          

TAZEWELL                     1    

WASHINGTON      1                   

WISE   2  2  8 2    1 2  1  1    1 3 1 1 

M/F TOTAL 1 0 2 1 4 5 8 2 0 0 0 1 3 0 1 1 1 0 0 0 2 4 2 1 

HARVEST 1 3 9 10 0 1 3 2 1 0 6 3 

 
 

Figure 7.  Output from an analysis of biological suitability (high, medium, low) based on habitat and land 

use characteristics as part of a feasibility study of restoring elk in Virginia (from McClafferty 2000). 

 
J.A. McClafferty Figures 126

Figure 2.25. Biological feasibility (high, medium, low feasibility) for each of 8 study areas considered in a feasibility assessment for elk restoration in

Virginia.
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2009ïPRESENT 

 

Given a growing public interest in elk restoration and ongoing programs in neighboring 

states, the Board directed DGIFôs Executive Director to explore options for elk restoration and 

management in the Coalfield Counties (Buchanan Dickenson, and Wise) of Virginia due to the 

success that Kentucky was having with elk on old mining lands.  The Department established an 

Elk Plan Committee in the fall of 2009 to develop an elk management plan.  After considering 

the biological, sociological, economic, and environmental implications associated with elk 

restoration, DGIF staff in June 2010 presented the Board with 5 potential restoration options. 

Without public input, staff initially recommended Option 4; an incremental stocking of 200 elk 

over a 3-year period: 

 

ω Option 1: No Restoration ï do not allow the elk population to grow. 

ω Option 2: Passive Restoration ï do not stock elk purposefully, but instead manage any 

existing and future immigrated elk to attain a population of 1,200 animals. 

ω Option 3: Active Restoration via a single stocking of 75 elk ï transport, introduce, and 

manage elk to attain a population of 1,200 animals. 

ω Option 4: Active Restoration via incremental stocking of 200 elk ï periodically transport 

and introduce, then manage elk to attain a population of 1,200 animals. 

ω Option 5: Active Restoration via a single stocking of 200 elk ï transport, introduce, and 

manage elk to attain a population of 1,200 animals. 
 

Immediately following the June board meeting, the draft elk plan was made available on 

the DGIF website and a comment period was opened until August 1, 2010.  A news release was 

sent out on June 15th listing five public meetings that would be held in SWVA.   Staff also met 

with Buchanan, Dickenson, Wise, Scott, and Lee county officials prior to the meetings to discuss 

the plan, the process and to receive input and comments.  All counties except Buchanan County 

and Scott County had concerns and indicated opposition to the restoration of elk in their county  

(Virginia DGIF 2010).  The majority (78%) of comments received from the public favored some 

form of restoration, but positions on elk restoration were highly polarized.  Entities voicing 

support for restoration came from the Buchanan County Board of Supervisors, the Scott County 

Board of Supervisors, the Rocky Mountain Elk Foundation, the Virginia Bowhunterôs 

Association, the Cumberland Mountain Sportsman's Association, and the U.S. Forest Service.  

However, strong opposition was expressed by: the County Boards of Supervisors in Dickenson, 

Wise, Tazewell, and Russell Counties, the Russell County Chamber of Commerce, the Virginia 

Farm Bureau (and its affiliates in Russell, Scott, Franklin, and Wythe Counties), the Virginia 

Cattlemen's Association (and its affiliates in Smyth, Washington, and Russell Counties), the 

Virginia Agribusiness Council, the Coalfield Beef Cattle & Land Use Association, the Southwest 

Virginia Agricultural Association, the Abingdon Feeder Cattle Association, the Virginia 

Academy for Food Animal Practitioners, and the Virginia Department of Agriculture and 

Consumer Services (the State Veterinarianôs Office).   

However, as indicated in the draft restoration plan, to have a successful elk management 

and restoration program in Buchanan, Dickenson and Wise Counties, community support was 

essential.  Given that only the Buchanan County Board of Supervisors supported elk restoration 

it was the DGIF staffôs opinion that a conservative approach should be taken initially to further a 

dialogue, understanding, and acceptance of elk and their management in the three counties.  
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Therefore, staff changed its recommendation and recommended that the department should 

pursue Option 2 - Passive Restoration in an elk restoration area comprised of Buchanan, 

Dickenson, and Wise counties. 

At its August 17, 2010, meeting, the Board acknowledged the staffôs recommendation, 

but instead voted to pursue a derivation of Option 3, directing the agency to begin restoring 75 

elk incrementally to a suitable release site in Buchanan County.  From the minutes of the 

meeting, the Boardôs specific directive was:  

 

ñThe Elk restoration option shall be a modification of Option 3 where DGIF 

would establish a pilot program for the reintroduction of elk by stocking not more 

than 75 elk in Buchanan County only.  The goal would be to have an elk herd not 

to exceed 400 animals.  The elk management area would include Buchanan, 

Dickenson and Wise counties where elk hunting would be prohibited.ò   

 

Concerns about elk restoration came before the 2011 Session of the Virginia General 

Assembly, ultimately resulting in passage of legislation that imposed new limits on the Board.  

The Code of Virginia (§ 29.1-103) was modified to require ñthe authorization and cooperation 

of the local government for the locality where the introduction occursò before the Board can 

ñintroduce any new species of game birds, game animals, or fish.ò 

Despite these legislative actions, elk restoration proceeded, even though the Boards of 

Supervisors in Dickenson and Wise County continued to express their opposition.  DGIF had 

received support from the Buchanan County Board of Supervisors and the owners of privately-

held reclaimed mine land on which elk were to be released.  This site offered quality habitat with 

ample forage and was situated in an area with low potential for negative human interactions. 

Given the biological success of KDFWRôs elk restoration program, the consistent 

absence of disease in elk detectable via laboratory testing of sampled individuals, their proximity 

to Virginia, and cooperation from KDFWR, DGIF elected to use elk from Kentuckyôs herd as the 

source population for its restoration effort.  On May 23, 2012, 11 elk captured in Kentucky were 

released into a holding and acclimatization pen at the Buchanan County release site after a 90-

day quarantine period in Kentucky for disease surveillance and health testing.  The Virginia 

Department of Agriculture and Consumer Services (VDACS) and the United States Department 

of Agriculture Veterinary Services (USDA-VS) assisted in testing each animal for bovine 

tuberculosis, brucellosis, blue tongue, epizootic hemorrhagic disease, Johneôs disease, vesicular 

stomatitis, anaplasmosis, infectious bovine Rhinotracheitis, leptospirosis, and bovine viral 

diarrhea virus.  If an animal was found dead at any point during the restoration, a full necropsy 

was performed and the animal was tested for CWD, brucellosis, and bovine tuberculosis.  

Additional releases of translocated elk from Kentucky onto the Buchanan County site occurred 

during 2013 and 2014, until the restoration goal of 75 elk was achieved (Table 4).  The time in 

quarantine for captured elk was 90 days in 2012 and 2013 but was reduced to 45 days in 2014 

with the permission of VDACS and USDA-VS.  All adult animals released onto the Buchanan 

site were fitted with GPS radio transmitter collars to track movements, dispersal, survival, and 

habitat use. 
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Table 4.  Number of adult female and male elk and elk calves translocated from Kentucky to Buchanan 

County, Virginia, from 2012-2014. 

Year Females a Males Calves Total 

2012 11(3) 5 4b 20 

2013 2(2) 8 0 10 

2014 32(21) 13 0 45 

Total 45 26 4 75 
a Number in parentheses represents the number of cows in that group 

that were pregnant at time of release. 
b Calf count in 2012 represents 4 pregnant cows that were captured in 

Kentucky, but gave birth while in captivity (these cows are not listed 

in the pregnant count).   

 

Effective for the 2011 deer season, in 2010 the Board enacted a prohibition on the 

hunting of all elk within Buchanan, Dickenson, and Wise Counties, which comprised the newly 

designated Elk Restoration Area (ERA).  The Board also prohibited the baiting and feeding of 

wildlife year-round within these counties.  To help limit  the establishment of elk populations 

outside the 3-county ERA, legal hunting of either-sex elk during any open deer season continued 

throughout the rest of the state.       

Virginiaôs founding elk herd grew slowly the first few years, and concerns arose about 

whether elk that temporarily migrated out of Buchanan County received sufficient protection to 

assure herd growth and stability.  In 2013, DGIF proposed expanding the counties where elk 

harvest was prohibited from the original 3 to also include Lee, Russell, Scott, and Tazewell.  

Public opposition to this proposal arose quickly, preventing its adoption.  

In January 2012, legislation to amend and reenact §§ 29.1-100 and 29.1-529 of the Code 

of Virginia (relating to use of non-lethal control measures against elk) emerged from the General 

Assembly, granting the Director of DGIF the option to authorize non-lethal control measures 

against elk found to be responsible for damage.  This change added all species within the 

Cervidae (elk and deer) to regulations and laws that pertain to deer; elk and deer essentially now 

would be treated the same in the Code. 

The Board advertised a proposal in March 2015 to close all hunting of elk in 31 counties 

west of the Blue Ridge Mountains as means to enhance population growth of the Virginia elk 

herd.  As with previous elk restoration matters, this proposal proved contentious and stimulated 

divergent public comments.  Of the written comments received, 134 (58%) supported and 98 

(42%) opposed the proposal; these comments reflected the strongly polarized positions 

stakeholders held regarding elk.  Entities supporting the proposal included Virginia Department 

of Conservation and Recreation (via its Breaks Interstate Park), Lonesome Pine Chapter of 

Rocky Mountain Elk Foundation, Blue and Grey Chapter of Rocky Mountain Elk Foundation, 

and the Rocky Mountain Elk Foundation.  Entities expressing opposition included the U.S. 

Forest Service, Virginia Department of Agriculture and Consumer Services, County Boards of 

Supervisors from Tazewell, Lee, Scott, Wise, Washington, and Bedford Counties, Virginia 

Forest Products Association, Virginia Vineyards Association, Virginia Cattlemenôs Association, 

Virginia State Dairymenôs Association, Virginia Academy of Food Animal Practitioners, and the 

Virginia Farm Bureau (and affiliates in Botetourt, Washington, Rockingham, and Augusta 

Counties).  Given the concerns expressed by opponents, the Board withdrew the proposal and 

took no action.  Instead, at their June 2015 meeting, the Board directed DGIF to develop an elk 
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management plan, with input from a stakeholder advisory group, to clarify elk management 

goals and needs in SWVA that reflect the different perspectives of the public.  

 

ELK  RESTORATIONS IN  THE  EASTERN UNITED  STATES 

 

Kentucky and Virginia are not the only eastern states to have undertaken restorations. 

Since elk were extirpated from the area east of the 100° meridian, various states (Table 5) have 

attempted, with varying success, to restore elk (Witmer 1990, Enck et al. 1998, Griffin 2000, 

OôGara and Dundas 2002, Popp et al. 2014).  Between 1892 and 1939, entities in 36 states, the 

District of Columbia, Canada, and Argentina translocated over 5,200 elk obtained from the 

western U.S. (primarily Yellowstone National Park; Witmer 1990).  Currently, 11 states and 1 

Canadian province, all in eastern North America, successfully have re-established elk herds 

(Popp et al. 2014).  Not all attempts to restore elk were conducted by an agency of a state, but 

instead were undertaken by private citizens or organization (Gwynn 1977, Witmer 1990, Enck et 

al. 1998, Griffin 2000, OôGara and Dundas 2002, Popp et al. 2014).  In recent decades, elk 

released in these restorations came from Canada or the states of Arizona, Idaho, Kansas, 

Kentucky, New Mexico, North Dakota, Oregon, South Dakota, Utah, and Wyoming (DeBerti 

2006, Bowling et al. 2015).  Of the existing eastern elk restoration programs, 4 are within 150 

miles (240 km) of Virginiaôs ERA (see Figure 1).  DGIF has confirmed that elk from Tennessee 

and Kentucky have entered Virginia and an initiated restoration in West Virginia likely will 

produce additional immigrants in the near future.  Elk inhabiting Kentucky, Tennessee, Virginia, 

and West Virginia have the potential to form a metapopulation of interbreeding animals, creating 

a common genetic lineage in the future.  

 

BIOLOGY  AND ECOLOGY  

 

INTRODUCTION  

 

Many Virginians have limited knowledge of elk, given that these animals were not 

widespread across Virginia for over 150 years and reintroduced elk existed primarily in isolated 

and rural areas (Wood 1943).  Consequently, a general lack of knowledge regarding elk and their 

management persists.  As part of a feasibility study related to restoring elk to Virginia, 

McClafferty (2000) found that half (50%, n = 298) of responding Virginia residents admitted 

being uncertain in their knowledge of elk and about their ability to form an opinion on elk 

restoration (certain vs uncertain).  Respondents who frequently participated in outdoor recreation 

were more confident in their knowledge than those who did not recreate outdoors.  Since 

renewed consideration of restoration of elk in Virginia first began, Virginiansô knowledge of elk 

is roughly the same.  Most respondents to a 2017 survey of Virginians indicated that they were 

not informed (from: very informed, well informed, somewhat informed, not informed, donôt 

know) about elk biology and behavior (53%, n = 1,698), options and strategies used to manage 

elk populations (64%, n = 2,044), and the laws and regulations that affect elk (63%; n = 2,021; 
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Table 6).  When asked a series of 5 questions to test their level of knowledge about elk and elk 

management, respondents provided, on average, only 2.8 (median = 3) correct answers to the 

questions (Hurst and Parkhurst 2018a).  Respondents also were unsure of the number of elk in 

the state; although biologists estimate that 150-200 elk were present in Virginia at the time of the 

survey, the median number of elk believed to be in Virginia by respondents was 300 (Hurst and 

Parkhurst 2018a). 

 

Table 5. Summary data for states and provinces in eastern North America that have considered and/or 

enacted some activity related to the restoration of elk following its extirpation from its native range.  

State/Province 

Year of 

Extirpation  

(Estimated) 

Date of Attempted 

Restoration 

Number of Elk  

Translocated 

Current 

Population Size 

(Estimated) 

Alabama early 1800s 1916 55 0 

Arkansas 1840s 1981ï1985 a 112 500 

Florida NA 1968 6 0 

Illinois 1850 Feasibility study conducted; decided not to pursue restoration 

Indiana 1930 1950s Unknown 0 

Kentucky 1850 1997ï2002 1,541 11,000+ 

Louisiana 1842 1916 20 0 

Maryland late 1700s Feasibility study conducted; decided not to pursue restoration 

Michigan 1877 1914ï1918 23 500ï900 

Minnesota NA 1914ï1935 27 200 b 

Missouri 1865 2011ï2013 a 108 130 

New Hampshire 1867 1903 12 0 

New York c 1847 1893-1906 332 0 

North Carolina late 1700s 2001ï2002 52 150 

Ohio 1875 Feasibility study conducted; restoration pending 

Ontario, Canada late 1700s 1998ï2001 a 460 900 b 

Pennsylvania 1867 1913ï1926 177 1,000 

Tennessee 1865 2000ï2008 201 450 

Virginia  1855 2012-2014 a 75 200 

West Virginia 1875 2016-Present 24d Goal: 150 

Wisconsin late 1800s 1995ï2016 100 250 b 
a Earlier restoration attempt(s) failed prior to the listed success 
b Population spread across several locations 
c New York re-evaluated restoration in mid-2000s; decided not to pursue another restoration 
d Currently in a multi-year active restoration effort 
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Table 6.  Number (n) and percent (%) of Virginians responding to the prompt ñPlease tell me how well you 

are informed in the following areas related to elk: éò  Respondents indicated their knowledge on a 4-point 

Likert-type scale; the number in parentheses is the numeric value assigned to each response for coding 

purposes. 

Question 
Very Well 

Informed (1) 

Well 

Informed (2) 

Somewhat 

Informed (3) 

Not Informed 

(4) 

Don't Know / 

Didnôt 

Answer 

Mean 

Score 

 n % n % n % n % n %  

Elk biology 

and behavior 
144 4.5 339 10.5 1,031 32 1,698 52.7 9 0.3 3.3 

Options and 

strategies 

used to 

manage elk 

populations 

119 3.7 255 7.9 743 23.1 2,044 63.5 60 1.9 3.5 

Laws and 

regulations 

that affect 

elk 

203 6.3 308 9.6 653 20.3 2,021 62.7 36 1.1 3.4 

 

PHYSICAL CHARACTERISTICS  

 

Elk display a number of physical features that allow them to adapt to diverse habitats, 

diets, and climatic conditions across regions.  Body size and antler configurations can vary 

substantially depending upon an animalôs inherited genetics, quality of nutritional intake, and the 

environmental conditions within which it resides.  Despite amassing considerable knowledge 

about elk, especially of elk in the West, there is a significant need to learn more about ecological 

interactions of populations of restored elk and their physiological adaptations to climates and 

habitats in the East. 

Elk are the second largest member of the deer family (Cervidae).  A female (cow) elk can 

attain a weight in excess of 600 lbs. (272 kg.) (range: 375-660 lbs. [170-300 kg.]), whereas male 

(bull) elk occasionally top 1,000 lbs. (454 kg.) (range: 550-1300 lbs. [250-591 kg.]) (Hudson and 

Haigh 2002).  Elk reach their full adult size and weight at 4 to 5 years of age (Hudson and Haigh 

2002), but nutritional status ultimately determines size (Peek 1982).  Weight in elk fluctuates 

throughout the year; a male may lose 20% of its body weight during the rut, whereas a female 

may shed 10% or more of her weight during lactation (Hudson and Haigh 2002).  An adult bull 

elk may stand 5 ft. (150 cm.) tall at the shoulder; an adult cow will be slightly shorter, at 4 ft., 8 

in. (135 cm.).   Elk exhibit disproportionately long legs that enable them to move with ease over 
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rough terrain and through deep snow, which helps them access food resources that are not 

available to other wildlife (Hudson and Haigh 2002).  

Elk maintain 2 distinct seasonal coats: the short reddish summer coat that is displayed 

between May and August is replaced by a heavier tawny-colored winter coat composed of coarse 

under-hairs that emerges fully in September and is shed the following May.  Coat growth and 

shedding is triggered by hormonal response to photoperiod (day length) rather than temperature 

(Hudson and Haigh 2002).  As is true with other deer, elk calves are born with and maintain a 

spotted coat throughout their first summer to help camouflage them until their first winter coat 

grows in. 

Depending on the animalôs state of maturity, males begin growing new antlers as soon as 

they shed the previous yearôs antlers, typically in March and into April.  Mature bulls shed 

antlers earlier in the spring than do their younger cohorts.  Male calves begin growing antlers 

when they reach 10 months old and often will display a single spike on either side in their second 

fall.  Antler size reaches a maximum at 10 to 12 years of age, but will vary based on genetics, 

physical condition, and diet.  The antlers of a healthy, mature bull will average about 28 lbs. (13 

kg.), but can reach as much as 40 lbs. (18 kg.), and represent 6ï8% of its body weight (Hudson 

and Haigh 2002). 

Although elk have rather poor depth perception, they successfully detect motion and 

accommodate for visual shortcomings by using other well-developed senses.  Their hearing is 

acute, they have an exceptional sense of smell, and their sense of taste is discriminating 

(especially in chemoreception) (Hudson and Haigh 2002). 

 

HABITAT REQUIREMENTS  

 

Because of their absence from the East for over 100 years, most people view the North 

American elk as a ñspecies of the West.ò  Elk in the West typically are associated with large 

expanses of open public land shared with deer, cattle, horses, and other range species.  Now that 

elk have returned to the East, this characterization of elk habitat is changing.   

Elk require open areas, such as grasslands or fallow fields, where they congregate and 

forage by gazing.  Forage quality and productivity in these habitats typically will be higher in 

years with abundant rainfall.  The amount of open area required depends on the quality of forage 

available; higher quality forage reduces the percentage of open area needed.  Generally, no less 

than 15% of an elkôs home range should be open, either in one large patch or in several smaller 

areas (Larkin et al. 2004).  Elk will also use very small areas (<1 acre [0.4 ha]) of open and/or 

mown grass if they can find desired forage.  Openings that are partially forested or <40 acres (16 

ha) in size are preferred because these sized areas allow elk to quickly escape into cover (Lyon 

and Christenson 2002).  However, as canopy closure increases, herbaceous plant growth rates 

and forage quality decreases, thereby reducing suitability to elk. 

Elk in Kentucky appear to be using forested lands more than expected, possibly due to 

increasing herd size, limitations on available acreage of suitable habitat (reclaimed mine lands), 

and/or because it provides cover to avoid increasing hunting pressure (Bowling et al. 2015).  Elk 

also use forest stands to escape heat.  Elk can tolerate temperatures as low as -4° F (-20° C) for 

extended periods and elk are well-adapted to cope with snow, but snow depth >18-24 inches (46-

61 cm.) will influence habitat selection (Skovlin et al. 2002).  Elk are not adapted to withstand 

prolonged heat (Hudson and Haigh 2002) and mature forests with a dense canopy provide shelter 
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for thermoregulation during the warmest parts of the day.  Even with its summer coat, an elk 

generally will avoid being out in an open area when the temperature rises above 70° F (21° C).  

Elk cows, in particular, require areas where they can escape heat and birth their calf in isolation.  

Mature forests with a dense canopy provide this shelter, but cows will seek transitional areas 

between open grassland habitats and dense early successional cover as important calving sites 

(Peek 1982). Abundant succulent herbaceous vegetation must be available nearby to calving sites 

(Skovlin et al. 2002).  

The quality of an elkôs winter range can be a limit ing factor on population growth, 

especially if elk do not migrate.  Recent studies suggest that summer habitats and dietary quality 

also can be limiting (Christianson and Creel 2007).  A lack of quality foods during spring and 

summer, a time during which resource requirements are high (e.g., lactation, antler 

development), can limit individual and herd conditions (Merrill 1994).  Summer elk range should 

contain a sufficient number of large areas of diverse, high-quality forages to minimize 

overgrazing and allow natural plant growth and regeneration, while also providing forest cover 

nearby for shelter.  

 

FOOD AND RESOURCE USE  

 

Elk have a 4-chambered stomach and therefore are true ruminants. They regurgitate and 

re-chew a cud (partially digested previously consumed forage) multiple times, extracting 

additional nutrients from this reprocessed food.  Ruminants fall along a gradient from specialized 

browsers (e.g., deer) to mixed feeders (e.g., elk) to exclusive grazers (e.g., cattle; Figure 8).  

Being among the mixed feeders, elk can utilize a diversity of vegetative food resources as 

encountered on their home range.   

 

 
 

Figure 8. Classification of North American ungulate feeders based upon their utilization of woody or 

herbaceous vegetation (reproduced from Hoffmann 1982). 
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Evolutionary adaptations have allowed elk to utilize hundreds of species of plants and diverse 

habitats throughout their continental distribution, but their diet nearly always includes a mix of 

woody browse and grasses (Walters et al. 2010).  From spring into early summer, elk select the 

most nutritious and digestible plants encountered.  As grasses dry later in the summer, elk 

transition to forbs and legumes.  In fall, woody browse material predominates their diet, but elk 

then shift to whichever foods are available during winter (Table 7).  Relatively few studies of the 

diet of elk in the East have been conducted.  Schneider et al. (2006) found elk in eastern 

Kentucky on reclaimed mine sites (similar to reclaimed mine lands in Virginia) use >40 different 

plant species.  In areas where agriculture is prevalent, elk will consume crops opportunistically 

due to the high nutrition provided and ease of digestibility; corn (Zea mays), soybeans (Glycine 

max), winter wheat (Triticum aestivum), alfalfa (Medicago sativa), and fruit trees are foraged 

when accessible (DeCalesta and Witmer 1994, Schneider et al. 2006). 

As noted earlier, food selection and quality can influence the movements, home range 

use, reproductive success (and thus population growth), and antler growth of elk (Hudson and 

Haigh 2002).  Elk feeding on low-quality forage display lower individual weight gains, low 

fecundity, reduced pregnancy rates (including number of yearling cows breeding), decreased calf 

weight, increases in gestation times, and decreased calf survival, all of which can alter sex ratios 

(Cook 2002).  In the eastern U.S., rainfall and the availability of water generally are not limiting 

and abundant quality and quantity of forage is available to elk populations.  An adult elk 

typically requires about 10ï20 lbs. (dry weight) of forage daily.  Pregnant or lactating cows have 

greater nutritional demands and can consume 2 to 3 times more than this average, depending on 

the quality and availability of forage (Cook 2002). 
 

Table 7.  Frequency of occurrence (%) of food types found in fecal samples from elk inhabiting 

southwestern Kentucky from 2002-2003 (from Schneider et al. 2006). 

Category Summer Fall Winter  Spring Annual 

Grass 27 17.7 40 9.7 23.6 

Forbs 34.4 21.8 23.7 26.9 26.7 

Browse 23.2 41.9 17.8 46.1 32.2 

Unknown 15.3 18.6 18.5 17.3 17.4 

 

ARTIFICIAL FEEDING 

Providing elk additional resources beyond what naturally is available may cause 

problems for an elk population.  The digestive system of a ruminant relies on a symbiotic, or 

mutually beneficial, relationship between particular food items and certain microorganisms 

(bacteria, protozoa, yeasts, and fungi) that exist in the chambers of their stomach and aid in the 

breakdown and digestion of certain foods.  The composition of this gastric microbe community 

changes gradually through the seasons, depending upon the availability of forage on the 

landscape (Hudson and Haigh 2002).  When ruminants encounter forage to which they are not 

accustomed to at that time of the year, they cannot digest it properly due to the absence of 

microbes needed to help process that food type (Hattel et al. 2007).  As a result, ruminants may 

develop acidosis (grain overload) and may die acutely or enterotoxemia (overeating disease) and 

may die of starvation despite having a stomach full of undigested material. 

Providing supplemental feed during winter often will encourage elk to concentrate in 

high numbers in areas that cannot provide nutritionally adequate natural forage for the animals 

(Forrestal et al. 2012).  Concentrating elk increases the chance of spreading disease via direct 
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physical contact among individuals (Schmitt et al. 2002, Rhyan and Spraker 2010) or via indirect 

means from exposure to infectious bodily fluids (i.e., saliva, urine, feces, etc.)  and/or may 

expose them to higher predation risk in regions where large predators are present (Milner et al. 

2014).  Supplemental feeding of elk also can lead to or promote human-elk conflicts as herd size 

and density temporarily increase in response to the artificial resources being provided.  A 

population sustained on supplemental resources will exceed what the habitat is able to support 

(i.e., the population exceeds biological carrying capacity); once this artificial support ends, the 

abnormally high concentration of elk often will negatively affect the native plant communities 

upon which the herd normally would depend, showing signs of overutilization and trampling.  

Furthermore, as the number of elk at a supplemental feeding site increases, the probability of elk-

vehicle collisions and other human-elk conflicts increases as additional animals are drawn in 

from great distance to find and acquire needed resources (Inslerman et al. 2006).  These 

ramifications explain why feeding wildlife  is not recommended, and why feeding elk in Virginia 

is illegal. 

 

HOME RANGE AND MOVEMENTS  

 

The size of an animalôs home range (the area where an animal finds the food water and 

shelter it needs on a day to day basis and the core area(s) include places where the animal is 

found >50% of the time) is defined by the availability and location of its required resources, such 

as food, water, and shelter.  Home range size also varies depending on season and the sex, age, 

and body condition of an animal.  For elk, an average home range is about 12,000 acres (4,860 

ha), but may span anywhere from 400-23,000 acres (162-9,315 ha) (Mysterud et al. 2001).  Bull 

elk typically maintain larger home ranges than cow elk.  Mature bulls in Pennsylvania displayed 

an average home range size of 13,120 acres (5,314 ha), whereas the range size of cows averaged 

4,352 acres (1,763 ha) (Cogan 1987).  Range size also can vary substantially between years.  

During 2004-2005 in Pennsylvania, mean home range size for bulls was 11,200 acres (4,536 ha) 

and 10,432 acres (4,225 ha) for cows (DeBerti 2006).  Range size data for other recently restored 

elk populations in the East varied substantially.  In Ontario, individuals of both sexes remained 

within an 8-sq. mile (5,120 ac; 2,074 ha) area surrounding their release site (Ryckman et al. 

2010).  Elk in Tennessee predominantly utilized small core areas that averaged 1,950 acres (790 

ha) in size, but maintained a large home range (17,540 acres [7,104 ha]; Lupardus 2005).  In 

Kentucky, cows used 3,954 acres (1,601 ha) annually, whereas range sizes among bulls were 

highly variable, spanning between 988-29,652 acres (400-12,009 ha) (Zyzik and Porter 2005, 

KDFWR 2008). 

Between 2012 and 2017 in Virginia, elk have displayed a different home range pattern 

from those observed elsewhere.  The average home range among males (3,710 acres [1,503 ha]) 

was smaller than that observed in females (5,894 acres [2,387 ha]), a condition that has remained 

consistent across all years (Figure 9).  Home range size was smallest during the winter for both 

sexes (Figure 9).  Home range among females was largest just prior to calving season when they 

travelled away from the herd to give birth, but became quite small post calving season.  When 

young calves are sedentary (a few weeks), cows must return to feed them several times a day and 

will not travel far from their bedded calf, thereby reducing their range size. 
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MOVEMENTS 

Given the widespread and ready availability of resources within habitats of the East, most 

biologists believe that the elk originally occupying this part of the historic range did not migrate.  

Similarly, elk reintroduced into eastern ranges have not displayed migratory tendencies (Irwin 

2002), despite having come from populations in the West where seasonal migration is the norm.  

Elk in the western U.S. typically move 10-125 miles (16-201 km) seasonally, from their high-

elevation summer ranges down to lower elevations that are characterized by less snow and 

greater available forage during winter (Berger 2004, Smith 2007, White et al. 2010).  Although 

elk in the East exhibit small seasonal range shifts, their core areas generally remain stable. 

 

 

   

 
Figure 9.  Average seasonal home range size of bull (blue) and cow (red) elk in Virginia during 2012ï2017 

(* = significant difference at p = 0.05, ** at p = 0.01).    

 

Both male and female elk will make occasional temporary excursions of up to 25 miles 

(40 km) from their normal home range, but nearly all will return to the same area of activity.  

Here in the East, long-distance movements often are associated with breeding activities rather 

than purposeful migrations, but young elk (1.5ï2.5 years old), particularly bulls, commonly 

disperse considerable distances from their natal range; among elk populations in the East, 

dispersals typically range from 2-15 miles (3-24 km) (Ryckman et al. 2010).  Most of the elk 

translocated from Kentucky and released in Virginia have remained in the general vicinity of the 

Buchanan County release site.  Of the 75 animals released, 54 remained close to the release site; 

21 elk travelled >5 miles (8 km) (the minimum distance needed to exit Buchanan County) and 7 

elk moved >12 miles (19 km) (the minimum distance needed to exit Virginia) (Figure 10).  

However, because total distance travelled is not always a straight-line movement, many of these 

long-distance movements remained completely within Buchanan County.  Only 5 animals 

actually left the ERA; 2 went back to Kentucky (1 of which immediately returned to Virginia), 1 
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went north into West Virginia, and 2 went south into Russell County but stayed to the north-west 

of the Clinch River and returned to the Virginia coal fields region (Figure 10).   

 

 
 

Figure 10.  GPS radio-collar locations for 75 elk fitted with GPS transmitters for the period 2012-2017 in 

and adjacent to the Buchanan County, Virginia, release site. Animal locations that left the Elk Restoration 

Area are enlarged and colored (blue left Virginia, yellow entered other Virginia counties.  Virginiaôs coal 

region is outlined in green, and major waterways are portrayed in blue. 

 

POPULATION DYNAMICS  

 

REPRODUCTION AND BREEDING 

Unlike white-tailed deer, reproduction in elk is more prolonged, starts at an older age 

(i.e., 2½ rather than 1½ years of age), and rarely produces more than a single calf; twins in elk 

are very rare and account for <1% of all births (Raedeke et al. 2002).  As polygamous breeders, 

bulls begin to gather groups (harems) of cows and calves during early fall and breed from late 

September through early October.  During the 21-day estrus cycle exhibited by cows, they are 

receptive for only a few hours (Hudson and Haigh 2002).  In contrast to other comparably sized 

mammals, elk exhibit relatively short periods of gestation and lactation.  Cows give birth during 

late May or early June after an average 247-day gestation period (range: 243 to 258 days); 

calving within a herd typically peaks around June 1st (Hudson and Haigh 2002).     
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Newborn calves weigh between 33-49 lbs. (15-22 kg.); males typically weigh more than 

females at this stage (Peek 1982, Hudson and Haigh 2002).  Calves generally are weaned by 110 

days, but often begin eating forage soon after birth to stimulate the development of the 

microflora in their rumen.  By the time a calf is one year old, its average weight will be about 

300 lbs. (140 kg.).  At the time of birth, the sex ratio of calves favors males, even within 

populations that are not hunted, whereas adult populations typically display a larger female 

component (Raedeke et al. 2002). A typical adult sex ratio for elk ranges from 30-70 bulls per 

100 cows, with fewer males in hunted populations (Geist 2002). 

Food quality and availability, as well as nutritional stress brought on by changes in 

population density, can influence fertility rates in elk.  When located on optimal habitat, newly 

established elk populations often exhibit high reproductive success, and breeding among yearling 

(1.5 years old) females is common (Raedeke et al. 2002).  Adult cows (>3.5 years old) typically 

display annual pregnancy rates >90%, whereas the percentage of bred yearling cows averages 

18%, but can vary between 0-48%.  It is very rare for calves in their first fall (3-4 months of age) 

to breed (Raedeke et al. 2002).  In Kentucky, calving rates initially were lower than anticipated 

(40-66%), but now have stabilized at a rate (89-92%) higher than that observed in the source 

herd in the West (Larkin et al. 2003).  Biologists with KDFWR attribute this temporary reduction 

in calving rate to the stress of translocation. 

In late August and after the velvet is shed from their antlers, males begin to spar and 

compete for dominance within the herd.  Dominant bulls attract females by bugling, 

disseminating pheromones produced in several glands and in their urine, and wallowing in 

shallow mud pools (Geist 2002).  Bulls undergo extreme changes in body condition prior to and 

during the rut, including an increase in neck size and mane length (pre-rut) and a loss of body 

weight of up to 20% as the rut progresses (Hudson and Haigh 2002).  Male competition usually 

occurs without direct physical altercation, relying instead upon threats and intimidation.  Mature 

bulls will chase subdominant bulls to restrict access to their assembled harem of cows.  

However, when two bulls are of equal stature, the battle for dominance often becomes a physical 

wrestling match using their antlers as tools of engagement.  Although wounds about the neck and 

face are common, death rarely occurs (Geist 2002). 

 

SURVIVAL AND CAUSES OF MORTALITY  

In the absence of hunting, elk may live >20 years, but average life expectancy generally 

is lower (Peek 1982).  Life expectancy in bulls (13-14 years) typically is lower than that 

observed in cows (may reach >21 years), due primarily to the stress, weight loss, and other 

physical effects of rutting activity prior to the onset of winter (Raedeke et al. 2002).  The 

principle source of mortality in most elk populations is loss associated with hunting and 

wounding loss (Brodie et al. 2013).  Other mortality factors include predation by large carnivores 

and malnutrition, especially in severe winters (Peek 1982, Raedeke et al. 2002).  For elk that 

persist in low-quality habitat, malnutrition can be a significant factor in mortalities (Cook 2002).  

Early in Kentuckyôs restoration effort, 49% (n [the number of respondents]  = 71) of the 

documented mortalities were due to capture-related causes, whereas auto collisions, meningeal 

worm infections, and poaching accounted for most non-capture related mortalities (Larkin et al. 

2003). 

Unlike western states where wolves (Canis lupus) and cougars (Puma concolor) are 

present and capable of taking down an adult elk, here in the Appalachian Region, large predators 

capable of pursuing an adult elk, are not present, so humans represent the primary mortality 
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factor for healthy adult animals.  Other than hunting, the biggest natural mortality factor for most 

elk populations is predation on calves (Keller et al. 2015).  Because the predator community in 

the East is limited primarily to black bears (Ursus Americana) and coyotes (Canis latrans), calf 

mortality due to predation is substantially lower than that observed in western North America 

(Figure 11; Thorne et al. 1976, Yarkovich et al. 2011, Keller et al. 2015).  Among restored elk 

populations in the East, calf survival varied among states from 60% in North Carolina to 77% in 

Kentucky to a high of 82% in Pennsylvania (Keller et al. 2015).  Because calf survival has strong 

implications on elk population viability and growth, managers often seek ways to limit calf 

predations (Raedeke et al. 2002, Sargeant and Oehler 2007). 

 

 

 
Figure 11.  Source and percent (with 95% confidence) of total elk calf (0-1 years) mortality in eastern (black 

bars) vs. western (gray bars) North America; significant differences among regions are indicated by non-

overlapping error bars (from Keller et al. 2015). 

 

Given the lower risk of predation among adults, harvest by hunting has become an 

essential means to attain and maintain desired herd quality (e.g., density, sex ratio, physical 

condition) and optimal population size.  However, elk often will change behavior following 

exposure to a predator-related threat, including recreational hunting (Proffitt et al. 2009).  Where 

elk are exposed to hunting pressure, they often become more nocturnal, begin using habitats with 

fewer openings, increase their rates of movement, or congregate in smaller groups, all of which 

can affect public viewing negatively (Proffitt et al. 2009). 






















































































































































































































